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Perspectives on Iowa's Declining Amphibians and Reptiles 
JAMES L. CHRISTIANSEN 
Department of Biology, Drake University, Des Moines, Iowa 50311 
Changes in range and abundance of Iowa's amphibians and reptiles can be deduced by comparing records from recent studies with 
excellent collections from Iowa by Professor R. M. Bailey made from 1938-1943 in addition to museum records accumulated before 
1950. Additional recent data make necessary this updating of a similar study conducted in 1980. The current study finds many of 
our frogs to be in decline, some in a pattern from north to south, but most as a diffused loss of populations, probably as a result of 
habitat destruction. The crawfish frog, one of the two frogs considered threatened in 1981, may be extirpated; the other, the spring 
peeper, is moderately abundant. This reevaluation finds the smallmouth salamander, and tiger salamander to be maintaining populations 
where the habitat is undisturbed, but survival of Iowa's other three salamanders is precarious. The turtles appear consistent with the 
1981 study except for the red-eared slider, now known to be common in southeastern Iowa. There is no change in the analysis of 
Iowa's lizards, all of which are declining; the survival of two is tenuous. Two snakes believed to be rare in 1981, the smooth earth 
snake, and the northern redbelly snake, are now known to be common in parts of the state. All of the venomous snakes are clearly 
less abundant than in 1981, although the timber rattlesnake has declined less than the others. The current analysis finds strong 
evidence for severe decline of our largest diurnal snake species, especially the bullsnake, and suggests that even though often considered 
common, their long-term survival is threatened. 
INDEX DESCRIPTORS: Iowa's Declining Fauna, Iowa's Amphibians, Iowa's Reptiles, Reptile and Amphibian Conservation. 
This report examines the amphibians and reptiles believed to be 
most threatened with extinction within the boundaries of Iowa over 
the next 50 years. It is an update of a summary of population trends 
in Iowa's amphibians and reptiles by Christiansen (1981), but differs 
from that study in several ways. The number of recent records has 
nearly doubled since the 1981 study. More importantly, much of the 
past 16 years has been focused on locating populations of the rarest 
species and examining potential causes of population change. For 
this reason the distribution maps, usually reflecting actual popula-
tion change, sometimes show more recent records than old records 
for species whose existence in the state is tenuous and whose popu-
lations may be in substantial decline. The possibility of sampling 
error clearly exists for all species discussed here, but the reader is 
warned when there is reason to suspect that sampling error is severe 
enough to alter conclusions. The wealth of data provides an unusual 
opportunity to document the last 50 years' changes in Iowa's least 
abundant amphibians and reptiles. 
METHODS 
This report is based on comparisons of distribution records accu-
mulated before 1 January 1950, with those accumulated later. Most 
of the specimens placed in research collections during the pre-1950 
period and the most extensive early published works were the result 
of the efforts of Reeve Bailey (RMB) and his students and colleagues 
from 1938-1944 (See Christiansen 1993). Most of those specimens 
were deposited in the research collection at Iowa State University 
(then Iowa State College). In addition, significant numbers of Iowa 
specimens collected by others, were found in 14 research collections 
outside the state. The largest numbers (each representing 100 or 
more species/locality combinations and presented in declining order) 
were from the University of Michigan Museum of Zoology, National 
Museum of Natural History, The University of Nebraska Museum 
of Natural History, the Chicago Academy of Sciences, and the Field 
Museum. Within the state, Coe College and Luther College both 
had large collections (more than 130 specimen/locality combinations) 
with several smaller college collections providing additional useful 
records. The recent distribution accounts rely heavily on over 4000 
specimens taken after 1969 by the author, his students, and col-
leagues. Most of these specimens were road kills, and all were de-
posited in the Drake Research Collection. While the focus of this 
paper is on those species that have suffered the most severe declines, 
a few forms that have shown increases are included for comparison. 
Appropriate literature is cited for species recorded after 1938 because 
their late discovery suggests comparative rarity. 
The nomenclature used here is, with few exceptions, that of (Col-
lins 1990). I continue to use the common name "stinkpot" instead 
of "common musk turtle" because, with one exception, it is the only 
common name for the species used in Iowa literature and was used 
nearly universally until Collins recent change. See Johnson (1987), 
Vogt (1981), Conant (1975). A few subspecies designations for Iowa 
forms are still unclear and in those instances I use only the species. 
This paper is based on published reports, specimens in research 
collections, photographs of specimens with reliable locality data, and 
detailed written descriptions of specimens not retained in collections 
(the latter, almost entirely by RMB). The techniques for collection 
of specimens in these collections varied greatly with the philosophy 
and intent of the collector. For example, both RMB and the author 
QLC) attempted to survey the entire state for road kill snakes and 
to sample at least one wetland in each county for frogs. RMB was 
successful with this through an amazingly intensive effort in less 
than five full years. The author has sampled fewer counties for frogs 
in 29 years, but spent more time sampling the extreme SE, SW, and 
NW corners. In these frog surveys and that of Lannoo et al. (1994), 
sampling was usually preceded by driving through desirable habitat 
and listening for anuran calls. 
Within the work on the amphibians and reptiles of Iowa, Bailey 
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and Bailey (1941) focused on toads, sampling the Loess Hills of 
western Iowa especially heavily. Likewise, Christiansen and Mabry 
(1985) spent four years on a study of the Loess Hills. ]LC did ex-
tensive trapping of terrestrial and aquatic turtles, especially in south-
eastern Iowa. RMB often obtained turtles while sampling for fish, 
but he rarely put out baited traps. He took extensive notes about 
turtles observed with binoculars. JLC and his students invested more 
effort in searching under logs and stones in the habitats of many of 
Iowa's small more fossorial snakes and terrestrial lizards in an attempt 
to define their ranges in the state. Drift fences with pitfall traps have 
been extremely successful in recent studies in sampling more secre-
tive species but his technique was not used to survey amphibians 
and reptiles in Iowa before 1950. Both RMB and the author retained 
road kill specimens from wherever they were found, regardless of the 
study underway at the time. In addition, state Department of Nat-
ural Resources (DNR) and county conservation officers contributed 
many incidental finds through the periods of both studies, and many 
specimens in recent years have been provided by the expanding num-
ber of dedicated county conservation board officers and wildlife per-
sonnel. The Iowa DNR-sponsored forays contributed many impor-
tant records. Public frog--call surveys are not included here because 
of the possibility of error (See VanDeWalle et al. 1996). Collection 
of most specimens on which the present study is based before and 
after 1950 should be regarded as incidental. 
Some of the most revealing information comes from comparison 
of the "incidental" road kill (DOR) specimens recorded by RMB and 
his colleagues in four years with those recorded by ]LC and his 
colleagues in 29 years. In general, the greater time spent surveying 
amphibians and reptiles after 1950, the larger work force involving 
many more county conservation board and DNR personnel, the ex-
tensive recent use of drift fences and baited aquatic turtle traps, and 
the huge number of miles driven by ]LC and his students after 1970 
in search of DOR specimens should guarantee many more specimens 
found after 1950 than before if the populations in the state were 
more or less similar in the two periods. 
RESULTS AND DISCUSSION 
Those species believed to be among the least common of Iowa's 
amphibians and reptiles, and those showing some of the most ex-
treme range changes before and after 1 January 1950 are shown in 
Table 1. Among the Anura, two common small frogs, the cricket 
frog, Acris crepitans blanchardi Harper, and the chorus frog, Pseudacris 
triseriata triseriata (Wied), show different patterns of decline. Cricket 
frogs have disappeared from most of the northern two tiers of Iowa 
counties, adjacent Minnesota, and South Dakota (Van Gorp 1998) 
but remain abundant in southern Iowa. Chorus frogs probably con-
tinue to occur in every county but they are associated with a dis-
appearing habitat, grassy ephemeral prairie marshes now often tiled 
and drained throughout the state. The sharply decreased number of 
locality records probably reflects loss of this once common habitat, 
making the frogs less likely to be collected incidentally to other 
sampling. Declines in the Woodhouse's toad, Rufo woodhousii wood-
housii Girard, the great plains toad, Rufo cognatus Say, and the Amer-
ican toad, Rufo americanus Holbrook, also suggest a diffused loss of 
habitat. These species continue to have widely distributed large pop-
ulations that are considered "healthy" by most. However, the decline 
seen in Iowa may be a warning that their environment is failing to 
meet the species' requirements more frequently than in past decades. 
The spring peeper, Pseudacris crucifer (Wied), a woodland pond spe-
cies, is not as rare as believed by Christiansen (1981) and may be 
extending its range westward with increasing woody vegetation 
(VanDeWalle et al. 1996). 
The crawfish frog, Rana areolata circulosa Rice, discovered in Iowa 
by Bailey (1943), has not been seen here by researchers since 1944 
(Fig. lA). These populations constituted the northernmost records 
for the species. Recent repeated visits to all the historic localities 
have indicated that apparently appropriate habitat remains in at least 
four of the original locations. Because of this and the existence of 
similar habitats in the same region of the state, I am unwilling to 
consider this species extirpated from Iowa but I consider it our most 
endangered amphibian. In contrast, the plains spadefoot, Spea bom-
bifrons (Cope) was absent from Iowa when Bailey and Bailey (1941) 
conducted their extensive study of toads with much sampling in the 
Loess Hills. It is now one of the area's most abundant frogs (Chris-
tiansen and Mabry 1985). The bullfrog, Rana catesbeiana Shaw, has 
increased throughout the state, primarily as a result of introductions 
(Fig. lB). 
Our extensive use of salamander traps in our searches for sala-
manders, have resulted in an increase in number of records for tiger 
salamanders, Ambystoma tigrinum tigrinum (Green), and smallmouth 
salamanders, A. texanum Matthes (Camper 1988). Populations of 
these species appear to be relatively stable, although I am concerned 
that in the last five years colleagues have reported sudden disap-
pearance of local populations of tiger salamanders. Improved collec-
tion methods have contributed to the discovery of many new locality 
records for the central newt, N otopthalmus viridescens louisianensis (Wol-
terstorff), but two factors suggest that the species should continue 
to be protected. Only one population appears to be large, and the 
remaining small populations appear disjunct. We have been unable 
to find the species at several localities where it occurred during the 
studies of RMB (Fig. 1 C). Extensive searches and improved collection 
methods have not expanded the known range of blue spotted sala-
manders, Ambystoma laterale Hallowell, beyond that discovered by 
Menzel and Goellner (1976). The mudpuppy, Necturus maculosus mac-
ulosus (Rafinesque), never common, appears to have disappeared from 
downstream regions of our largest rivers, possibly reflecting changes 
in turbidity or other aspects of water quality. The implication that 
water quality may be involved adds to the importance of protecting 
this rare Iowa salamander (Fig 2A). 
Recent extensive searches have found additional populations of 
three lizard species, but it is unlikely that this reflects an increased 
abundance and some populations shown as recent records have since 
been destroyed. All suffer from continued loss of critical habitat. The 
five-lined skink, Eumeces fasciatus (Linnaeus), survives in rough terrain 
that appears fairly stable although its populations are scattered. The 
northern prairie skink, Eumeces septentrionalis septentrionalis (Baird), has 
not been observed in areas once they are rowcropped, and known 
surviving populations are now primarily on county and state pre-
serves. The great plains skink, Eumeces obsoletus Baird and Girard, 
continues to be known only from the one isolated Iowa population 
discovered by Bailey (1943). The decline in known populations of 
slender glass lizard, Ophisaurus attenuatus attenuatus Cope, in spite of 
intensive recent searches for the species, suggests that it too is in 
serious trouble (Table 1, Fig. 2B). The prairie racetunner, Cnemi-
dophorus sexlineatus viridis Lowe, shows the greatest increase in known 
lizard populations, but this too is the result of extensive recent sam-
pling. It is a sandprairie and loess prairie species, and its increase in 
our records reflects the emphasis placed by our studies and those of 
the Iowa DNR on identifying relict sandprairies. Uncultivated sandy 
soils have greatly declined across Iowa, and this species with it. En-
croachment of forest onto the sandprairies and Loess Hills of western 
Iowa are also working against survival of this species. These and 
many other sandprairie species require open, sun--exposed areas. For 
many, an overgrazed pasture is preferable to a sandprairie planted to 
dense switchgrass. 
Recent searches for uncommon turtles produced increases in rec-
ords for the wood turtle, Clemmys insculpta (LeConte), first reported 
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Table 1. Uncommon and declining amphibians and reptiles of Iowa. A few common and increasing species are shown for 
comparison. Old records are localities for specimens accumulated in research collections before 1950 and recent records are 
those obtained after 1 January 1950. 
OLD RECORDS RECENT RECORDS 
SPECIES # (%) # (%) %CHANGE 
Anura (Frogs) 
Acris crepitans 150 (57.5) 111 (42.5) -26% 
P seudacris triseriata 179 (69.1) 80 (30.9) -55.3% 
Rana catesbeiana 28 (20.9) 106 (79.1) +279% 
Rana areolata 9 (100.0) 0 (0) -100% 
Spea bombifrons 0 (0) 51 (100) +-
Rufo w. woodhousii 42 (56.0) 33 (44) -21% 
Rufo americanus 178 (58.6) 126 (41.4) -29% 
Rufo cognatus 32 (59.3) 22 (40.7) -31.3% 
Caudata (Salamanders) 
Notophthalmus viridescens 5 (35.7) 9 (64.3) +80% 
Ambystoma texanum 13 (26.5) 36 (73.5) +176% 
Ambystoma laterale 0 (0) 2 (100.0) +-
Necturus maculosus 11 (68.8) 5 (31.2) -54.5% 
Lacertalia (Lizards) 
Ophisaurus attenuatus 9 (63.4) 5 (35.7) -44% 
Eumeces f asciatus 9 (45.0) 11 (55.0) +22.2% 
Eumeces septentrionalis 10 (45.5) 12 (54.5) +20% 
Eumeces obsoletus 1 (50.0) 1 (50.0) 0% 
Cnemidophorus sexlineatus 12 (37.5) 20 (62.5) +66% 
Testudinata (Turtles) 
Terrapene ornata 10 (50.0) 10 (50.0) 0% 
Emydoidea blandingiia 37 (72.5) 14 (27.5) -62% 
Clemmys insculpta 1 (20.0) 4 (80.0) +300% 
Sternotherus odoratus 0 (0) 8 (100) +-
Kinosternon flavescens 0 (0) 5 (100) +-
Serpentes (Snakes)b 
Crotalus viridis 3 (75.0) 1 (25.0) -67% 
Sistrurus catenatus 10 (55.6) 8 (44.4) -20% 
Agkistrodon contortrix 5 (71.4) 2 (28.6) -60% 
Thamnophis proximus 17 (47 .2) 19 (58.8) +11.8% 
Nerodia rhombifera 1 (25) 4 (75) +300% 
Nerodia erythrogaster 1 (33.3) 2 (66.7) +100% 
Heterodon nasicus 6 (54.5) 5 (45.5) -16.6% 
Virginia valeriae 2 (14.3) 12 (85.7) +500% 
Carphophis amoenus 11 (73.3) 4 (26.7) -63.6% 
Opheodrys vernalis 19 (61.3) 12 (38.7) -36.8% 
Elaphe obsoleta 26 (56.5) 20 (43.5) -23.1% 
Lampropeltis getulus 11 (78.6) 3 (21.4) -72.7% 
asampling error has exaggerated the decline in Blanding's turtle but the species has declined significantly in Iowa 
bMany common snakes not listed here are in severe decline 
from Iowa by Bailey (1941), stinkpot Sternotherus odoratus (Latreille), 
found by Dodge (1956), and the Illinois mud turtle, Kinosternon fla-
vescens spooneri Smith, found by Dodge and Miller (1955). All remain 
rare, their populations small and isolated. The 7 known closely as-
sociated records of stinkpots (Sutton and Christiansen, in press) may 
represent a sparse population spread over a large geographic area with 
a second population in the Mississippi River. Our extensive trapping 
efforts in the area suggest that no dense population exists comparable 
to the Big Sand Mound mud turtle population. Only one known 
Iowa population of mud turtles is large enough to be considered 
viable (Christiansen et al. 1990), and the wood turtle survives only 
as a thin scattering of individuals along the upper Cedar River. The 
red-eared slider, Trachemys scripta elegans (Wied), was considered 
threatened by Christiansen (1981) but has recently been found in 
abundance in all major southeastern Iowa rivers and is now consid-
ered common. 
The ornate box turtle, Terrapene ornata ornata Agassiz, is repre-
sented in Iowa by two large populations, one north of Iowa City and 
the other near Muscatine (Fig. 2C). A population south of Iowa City 
may consist largely of released experimental animals used at the Uni-
versity of Iowa in the 1970s. All other populations appear to be so 
small that their continued survival is questionable. The tendency for 
people to keep specimens they find adds to the threat and adds 
support to the current threatened status afforded this species. While 
Blanding's turtle, Emydoidea blandingii (Holbrook), has clearly de-
clined as a result of loss of prairie marshes in Iowa, the decline is 
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Rana areolata A. 
Rana catesbelana B. 
Notophthatmus vlrldescens c. 
o Before 1950 • 1950 and Later 
Fig. 1. Distribution of selected amphibians before (open circles) and 
after (closed circles) 1 January 1950. A. Northern crawfish frog (Rana 
areolata circulosa); B. Bullfrog (Rana catesbeiana); C. Central newt (No-
tophthalmus viridescens louisianensis). 
Necturus macutosus 
Ophisaurus attenuatus B. 
Terrapene ornata c. 
o Befom 1950 • 1950 and Later 
Fig. 2. Distribution of selected amphibians and reptiles before (open 
circles) and after (closed circles) 1 January 1950. A. Mudpuppy (Nec-
turus maculosus maculosus); B. Slender glass lizard (Ophisaurus atten-
uatus); C. Ornate box turtle (Terrapene ornata omata). 
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not as severe as indicated by Table 1. This is because most of the 
old data were RMB sight records of this easily identifiable species, 
whereas all recent records are supported by photographs or specimens 
in hand. The disjunct nature of the populations and the scarcity of 
young, suggest that many of the populations may be inbred and may 
not be reproducing. This is a matter of extreme concern. 
Snake records are the most incidental of all the groups covered in 
this report. Intensive studies of a species in an area rarely yielded 
more specimens than did random checks of similar habitats, and the 
majority of snake records arose from specimens killed on roads. 
Ranges of all of the venomous species have been severely reduced 
with much of that reduction occurring before 1950. Reports from 
people living within the range of the timber rattlesnake, Crotalus 
horridus Linnaeus, suggest that the species has lost populations, but 
our records based on collections show little change. 
Severe declines are indicated by records of prairie rattlesnakes, 
Crotalus viridis viridis Rafinesque, and the copperhead, Agkistrodon 
contortrix Linnaeus (subspecies in Iowa still undetermined). The cop-
perhead was discovered in Iowa by Bailey (1941) and these two 
crotalid species have so few surviving populations that they should 
be considered nearly extirpated (Table 1). Even though these species 
have protected status and exist on wildlife preserves, both have suf-
fered recent declines from snake hunters and both require exceptional 
action if they are to be saved. 
Parts of three populations of eastern massasaugas, Sistrurus catenatus 
catenatus (Rafinesque), are on preserves (Christiansen and Fieselmann 
1993), although interviews with farmers living within their range 
attest to their continued recent decline. The plains hognose, Heterodon 
nasicus nasicus Baird and Girard, has lost populations in western and 
northern Iowa with only a few new populations discovered in search-
es for new sand prairies. It is still one of our rarest snakes and 
continues to decline. 
Much effort has been expended searching for the secretive western 
worm snake, Carphophis amoenus vermis (Kennicott), first found in 
Iowa by Bailey (1939). In spite of this, fewer than half as many 
populations as found by RMB, are known today. In contrast, similar 
searches have increased by 500% the number of known populations 
of the western earth snake, Virginia valeriae elegans Baird and Girard, 
to the point that the species is as abundant as most of our species 
of special concern. Recent collections in northern Iowa have produced 
even greater increases in the number of known populations of the 
northern redbelly snake, Storeria occipitomaculata occipitomaculata (Sto-
rer). Both the earth snake and redbelly snake were considered threat-
ened by Christiansen (1981). 
Two peripheral species, the diamondback watersnake, Nerodia 
rhombifer (Hallowell), and the yellowbelly watersnake, N. erythrogaster 
flavigaster (Conant), are found only along the Mississippi River, north 
as far as Muscatine. While the former species supports a large pop-
ulation around Fort Madison, both continue to be rare and except 
for an old N. erythrogaster record from Mount Pleasant, do not appear 
to invade Iowa beyond the Mississippi River floodplain. The black 
rat snake, Elaphe obsoleta obsoleta (Say), and smooth green snake, Opheo-
drys vernalis (Harlan), have suffered declines not unlike most other 
Iowa snakes. The latter species (Fig 3A) has been found on several 
state and county preserves but its relatively small numbers and as-
sociation with disappearing prairie ephemeral wetlands suggest that 
it is worthy of concern. The speckled kingsnake, Lampropeltis getula 
holbrooki Stejneger, first reported from Iowa by Bailey (1939), has 
suffered severe declines (Table 1, Fig 3B) and is still exceedingly 
rare. 
Bullsnakes, Pituophis melanoleucus sayi (Schlegel), are still generally 
considered one of Iowa's most common snakes. RMB, his students, 
and associates collected 325 specimens on roads in four years 
(1939-1942). JLC and his associates, in 27 years, took and entered 
Opheodrys vemalis 
Lampropeltls getulus holbrooki B. 
o Before 1950 • 1950 and Later 
Fig. 3. Distribution of selected snakes before (open circles) and after 
(closed circles) 1 January 1950. A. Smooth green snake (Opheodrys ver-
nalis); B. Speckled kingsnake (Lampropeltis getula holbrooki). 
96 specimens, including specimens taken on and off roads, into the 
Drake Research Collection. To be conservative one could assume that 
RMB spent twice as much time in the field in any one year as did 
JLC. This would suggest that RMB found an average of 81.5 spec-
imens per year on roads while the author found 7 .11 specimens per 
equivalent collecting year. In other words one of our most common 
snakes is only 8.7% as common (as road kill) as it was 50 years ago. 
This suggests that 91.3% of the state's bullsnake fauna has disap-
peared. 
These figures are in the category of rank speculation but they 
certainly indicate that a species we still consider "common" has suf-
fered and may still be suffering a terrible decline. The decline in this 
species, as for all our wide-ranging snakes, is judged to be the result 
of a combination of massive road kill due to increased vehicular 
number and speed, fragmentation of habitats by roads, and loss of 
critical habitat. 
CONCLUSIONS 
Many declines and a few increases are seen among Iowa's amphib-
ians and reptiles. Some seem related to the species' tolerance limits 
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to temperature or perhaps to recently increased ultra violet radiation, 
as with the decline from north to south in cricket frogs and crawfish 
frogs, or to other factors such as the decline in mudpuppies that may 
be due to increased turbidity or other water quality factors. Most 
species in decline have suffered from destruction of their habitat, for 
example the diffuse decline in chorus frogs and Blanding's turtles, 
both dependent on prairie marshes. The loss of open prairie and its 
more modern substitute, permanent pasture, have contributed to de-
clines in diverse species ranging from smooth green snakes and blue 
racers, to northern prairie skinks and ornate box turtles. 
In the opinion of the writer, the greatest contributor to the decline 
in large snakes such as black rat snakes, bullsnakes, and blue racers, 
is the number and speed of vehicles on the network of roads that 
now surround nearly every square mile of Iowa land. Many of these 
species range over great distances each year, and their need to reach 
feeding or hibernating areas results in lethal hesitation when they 
stop on roads to absorb heat from warm pavement or packed gravel. 
We are right to be concerned about species that have declined to 
the point that they are threatened with extinction in Iowa, not only 
because of the possible loss of these species but because their decline 
often warns that an entire community is disappearing. Perhaps we 
should be more concerned about saving so called "common" species 
like the bullsnake, whose numerical decline probably already exceeds 
that of any state endangered species, but may still be common 
enough to be a significant player in the ecosystem. 
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